Heparinization to a higher level than is required for the prevention of blood clotting, done prior to the injection of hormones causing eosinopenia, abolishes or significantly diminishes circulating eosinopenia or may actually increase the number of circulating eosinophils. Fluctuations result from two independent actions : mobilization of tissue eosinophils by heparin, and destruction of eosinophils by steroids in the circulating blood.
The eosinolytic action of adrenocortical steroids results from mediation in the catabolic phase of the intracellular metabolism of proteins. This action has been demonstrated in all white cells of the blood.
Hormonally induced eosinopenia, in men and in dogs, results from the eosinolysis which takes place in the blood. The other white blood cells are also affected by the same action. The final number of polymorphs is masked by their mobilization set up by cortical steroids through some unknown mechanism. Lymphocytes are less sensitive than eosinophils to the lytic action of cortical steroids.
The problem of eosinopenia has been investigated recently in many laboratories. This is chiefly because it has been observed that the disappearance of eosinophils from the circulating blood is closely associated with the activity of the adrenocortical steroids, and also with the activity of the factors which stimulate production. It is suggested that the presence or absence of eosinopenia after administration of the adrenocorticotrophic hormone of the pituitary (ACTH) may be used as a test for the function of the adrenal cortex [Thorn, Forsham, Prunty & Hills, 1948] . Before ac¬ cepting diminution of eosinophils in the circulating blood as a morphological expression of cortical activity, it must first be proved conclusively that these phenomena result directly only from the action of cortical steroids. If, however, the eosinopenia induced by cortical steroids involves intermediate secondary or tertiary factors, the conclusions from the Thorn test may be fallacious. This is because the intermediate factors may be primarily affected.
It is an undeniable fact that eosinopenia supervenes after injecting a normal organism with a potent cortical steroid having an oxygenated C-ll atom; the effect lasts for as long as other effects which result from the increased level of steroids.
After administration of ACTH, similar effects can be noticed, plus other signs of adrenocortical stimulation, e.g. increased urinary output of 17-ketosteroids [Sprague, Power, Mason, Albert, Mathieson, Hench, Kendall, Slocumb & Polley, 1950] . Stimuli such as injection of adrenaline [Bertelli, Falta & Schweenger, 1910] , insuhn hypoglycaemia [Godlowski, 1946] , intraperitoneal injection of ammonium chloride in saturated solution [Josey & Lawrence, 19326] , intramuscular injection of sodium bicarbonate [Lawrence & Josey, 1932] , turpentine, nuclein [Stäubli, 1910] , as well as a great variety of infections [Zappert, 1893] , paventerai administration of foreign protein [Stäubli, 1910] , starvation [Opie, 1904] , internal haemorrhage, hypertensive crisis, acute anoxia, colicky pain and various chemical agents [Domarus, 1931] , surgical procedures [Laragh, 1948] , bleedings [Recant, Hume, Forsham & Thorn, 1950] , febrile conditions [Gabrilove, 1950] have all been observed to cause eosinopenia. Physical stimuli such as exposure to rapid changes of temperature [Josey & Lawrence, 1932 a], and various emotional reactions such as anger, fear and excitement [Speirs & Meyer, 1949] can also precipitate eosinopenia. It seems reasonable to describe all these factors as stimuli met with by every living organism during everyday life. To such stimuli the organism responds normally with reactions mediated by sym¬ pathetic nervous receptors (sympathetico-adrenal discharge [Sayers, 1950] ) which pass impulses directly to the target organs where they cause increased tissue meta¬ bolism. Corticosteroids are used up and the pituitary-cortical system is stimulated from the periphery [Sayers, 1950] . Stimuli may travel, as an alternative route, via hypothalamic centres to the adenohypophysis and through it to the adrenal cortex.
Cortical tissue stimulated in this way liberates a great number of steroids which interfere with the metabolism of the various target organs. A wide variety of stimuli act therefore upon eosinophils by means of sympathetico-adreno-hypophysial responses leading to the liberation of the adrenocortical hormones. These complicated bio¬ chemical actions do not explain the role and the mechanism of the eosinopenia which follows.
The present series of experiments was undertaken mainly with the intention of elucidating the fate of eosinophils in hormonally induced eosinopenia.
MATERIAL AND METHODS
Eosinophil count. Two methods were used simultaneously, the Randolph [1944] counting chamber method, and a differential count from a blood film. The first method gives the total w.b.c and eosinophil absolute count. The second gives the number of eosinophils per 100 At the time of eosinopenia in the circulating blood, the lamina propria mucosae of the small intestine was riddled with mono-and bi-lobular eosinophils (PI. 1, fig. 2 ). The data presented in Table 1 
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-to (Laragh, 1948 In vitro (Table 7) heparinized blood, mixed with hormone, also showed great diminution in eosinophils and lymphocytes, whereas the polymorphs were only slightly affected. The cytolytic action was also related to the concentration and the length of time of action of the hormone administered.
It may be concluded that hormones causing eosinopenia possess a direct cytolytic action on all white cells in the experimental conditions described. Polymorphs are the least susceptible of the white cells.
DISCUSSION
In recently published papers [Rud, 1947 ;  [Hills, Forsham & Finch, 1948] . DCA had a much weaker action in the present experiment (Exp. 6).
Histological results in the present experiments point to the mucosa of the small intestine as the only tissue in the dog which contains a significant number of eosino¬ phils during hormonally induced eosinopenia. Although eosinophils were found in the intestinal mucosa in the pre-experimental period, they were significantly fewer than during the experimental period. The readings of eosinophilia in the post-experimental periods, and in non-treated controls, were either the same or higher than those during the experimental periods (Table 1) . In other words, the high intestinal eosinophiha of the experimental period cannot be regarded as the result of the action of the hormones injected. The traumatization of the intestinal tissue by repeated biopsy aggravated the existing conditions for the arrest of eosinophils in the mucosa. The mechanism and the meaning of this phenomenon will be discussed in detail later.
Apart from the accumulation of eosinophils in the intestinal mucosa, signs were found of developing eosinophilia of the cryptai epithelium in all the experimental cases and in the control series. In an attempt to explain this phenomenon, it is advisable to review briefly the literature which has a bearing on this subject.
Absorption of unsplit protein from the intestinal tract does take place, but only in quantities which are insignificant as far as the nutritive value of protein is concerned. Alstyne & Grant [1911] , using a very sensitive precipitin test, have clearly established the fact that unspht protein is absorbed from the alimentary tract of the guinea-pig. Sussmann, Davidson & Walzer [1928] and Brunner & Walzer [1928] confirmed these experiments on human material in various anaphylactic conditions. In pathological conditions of the intestine connected with impaired digestion, the absorption of unsplit proteins is greatly increased and may give rise to the symptomatology of anaphylactic reaction to various ingested antigens [Verzár & McDougall, 1936] . From experimental work of Heidenhain [1888] , Opie [1904] , Simon [1905] , Biggart [1932] and others, done on guinea-pigs, rabbits and dogs, there appears to be a close correlation between the tissue eosinophilia of the intestinal mucosa and the ingestion of protein. Maximow & Bloom, 1948] , the origin and function of which were not clearly defined. 'Kultschitzky cells' [Kultschitzky, 1897] are those elements in the intestinal crypts which are nearest in their histology and suggested function to the transitional eosinophils described in this paper. Duran-Jorda [1943] suggested that eosinophils may be formed in the mucosa of the alimentary canal from lymphocytes, passing through the stage of Paneth cells.
Part A of Exp. 3 of the present series confirmed these findings to a certain extent. In addition, a closer histological analysis of the intestinal sections showed a great increase in eosinophiha of the cryptai epithelium in dogs kept on high protein diet (Text- fig. 1 (1) The cryptai epithelium participates in intestinal secretion [Verzár & McDougall, 1936] and the retention of the zymogenic material in the resting secretory cell may be the source of the eosinophilia [Cowdry, 1932] . A section of the intestinal mucosa of a fasting dog (PI. 3,  fig. 12 fig. 8 and PL 3, fig. 9 [Karström, 1938] . This theory is borrowed from observations made on lower organisms, yet there is a strong suggestion that the same process may take place in higher organisms [Burnet & Fenner, 1949] . Coons, Leduc & Kaplan [1951] demonstrated that a specific antigen can penetrate into the cytoplasm and nucleus of Paneth cells in the duodenum. In order to get rid of the toxic invader, the nucleus, stimulated by the intruding molecule, produces a new proteinase [Fruton, Irving & Bergmann, 1941] [Bergmann, 1942] . Such a molecule has the same structural pattern as the invading protein and it may be incorporated into the structure of the primarily invaded cell. In this manner a cell, invaded by the antigenic protein molecule, loses its original function and becomes a new biological entity. This structural transformation leads to the acquisi¬ tion of amoeboid mobility. Ultimately it can then move away from the cryptai lining either into the lumen of the crypt (PL 2, fig. 5 ) or, more often, into the interior of the vilus (PL 1, fig. 4 ). When it thus migrates away, its antigenic property is carried with it [Godlowski, 19486] . On its way into the interior of the organism such a cell must pass through the lamina propria with its lymphocytic barrier. This lymphocytic barrier was built gradually during the course of repeated invasions by antigens, and, by the production of the specific antibodies, it serves as a defence against penetrating antigens. Steroids that produce eosinopenia cause liberation of antibodies by dissolu¬ tion of lymphoid tissue [Dougherty & White, 1944; White & Dougherty, 1946] [Fischer, 1931] 
